Lung toxicity of nitrogen mustard may be mediated by nitric oxide and peroxynitrite in rats.
Nitric oxide (NO) has previously been shown to be responsible for nitrogen mustard (NM)-induced tissue toxicity. Excessive amounts of NO are known to be able to produce peroxynitrite, an important reactive nitrogen compound, by reacting with superoxide. Previous studies reported that NO synthase inhibitors are able to prevent NM toxicity. The aim of this study was to evaluate whether peroxynitrite is also responsible for NM-induced lung tissue damage in rats. Wistar rats were divided into four groups. NM was injected intratracheally and was treated with the selective inducible nitric oxide synthase (iNOS) inhibitor aminoguanidine (AG) (intraperitoneal) or the peroxynitrite scavenger ebselen (intragastric). Control animals were exposed to saline only. NM injection caused both oxidative and nitrosative stress, reflected by dramatically increased levels of the lipid peroxidation end product malondialdehyde (MDA), iNOS activation and urine nitrite-nitrate (NOx) values. Histopathological evaluation demonstrated lung damage with NM exposure. AG blocked iNOS activation and decreased urine NOx levels, and resulted in less histopathological changes in the lung. Although the histopathological outcome was found to be similar to AG, ebselen did not change urinary NOx or lung iNOS levels. Furthermore, ebselen was more able than AG to protect against MDA accumulation. In conclusion, the ability of ebselen to prevent against lung damage without blocking NO synthesis suggests that peroxynitrites may have an important role in the pathogenesis of NM toxicity in addition to NO.